In this work we will study the longitudinal polarisations of both leptons in the decay process B →K 2 (1430) ℓ + ℓ − . This process has all the features of the related and well investigated processB →K * (890) ℓ + ℓ − , with theoretically comparable branching ratios. The polarised differential decay rates as well as the single and double polarisation asymmetries are worked out, where the sensitivity of these to possible right-handed couplings for the related b → s radiative decay (and other generic BSM parameters) are also investigated.
Introduction
Flavour Changing Neutral Currents (FCNCs) in weak decays provide fertile ground for testing the structure of weak interactions as these decays are forbidden at the tree level. As such, they proceed as higher order loop effects. Consequently they are sensitive to finer details of the basic interactions responsible for the process and therefore provide a natural testing ground for any theories beyond the Standard Model (SM). Of the FCNC decays the radiative mode B → K * (890) γ has been experimentally measured, with a lot of theoretical work also having gone into its study. A related decay, B → K 2 (1430) γ [1] has also been observed experimentally, with branching ratios comparable to the decay B → K * (890) γ. The related decay processes with a lepton pair instead of the photon, which have already been seen for the K * (890) case, can be expected to be seen for the K 2 (1430) case, since the branching ratios are comparable. Analysis of this latter process will therefore be a useful complement to the much investigated analysis for the K * (890) ℓ + ℓ − process for confrontation with theory, since the analysis probes the effective
Hamiltonian in a similar but not identical way. Data on K 2 (1430) ℓ + ℓ − would thus provide an independent test of the predictions of the SM.
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In this paper we study the angular distribution of the rare B-decayB →K 2 (1430) ℓ + ℓ − using the standard effective Hamiltonian approach and form factors that have already been estimated for the corresponding radiative decayB →K 2 (1430) γ [2] . The additional form factors for the dileptonic channel are estimated using the Large Energy Effective Theory (LEET) [3] , which enables one to relate the additional form factors to the form factors of the radiative mode. We note here that the LEET does not take account of collinear gluons and this deficiency is remedied in the Soft Collinear Effective theory introduced by Bauer, Fleming, Pirjol and Stewart [4] . However, as they have shown, interactions with collinear gluons preserve the LEET relations between the form factors for a heavy to light decay as long as we ignore terms suppressed by m/E, where m is the mass of the light meson and E is its energy in the B-meson's rest frame. The importance of polarization effects for the process B → K * ℓ + ℓ − was first pointed out by
Hewett [5] and subsequently by others [6] . These papers considered other observables beyond the differential decay rate. We have earlier considered decay rates [7] for the process under consideration, and in this paper we shall study longitudinal polarization observables in the process. In earlier works τ lepton polarisation asymmetries were analysed in various Beyond the SM (BSM) scenarios for both inclusive and exclusive B decays. Though there is no experimental data on these observables yet, these asymmetries have been observed to be extremely sensitive to the structure of new interactions, making them ideal for testing BSM physics. As such, the paper is organized as follows: In section 2 we will give the relevant effective Hamiltonian and the LEET form factors for the process under consideration. In section 3 we will work out the expressions for the polarised differential decay rate for the semi-leptonic decay mode and the various lepton polarisation asymmetries. We will conclude with our results in section 4.
Effective Hamiltonian and Form Factors
The process in which we are interested (B →K 2 (1430) ℓ + ℓ − ) is governed by the quark level decay b → s ℓ + ℓ − . By integrating out the heavy degrees of freedom from the theory we obtain the effective Hamiltonian [8] :
where L µ =lγ µ ℓ and L µ 5 =lγ µ γ 5 ℓ are the lepton bilinears, whilst the C's are the Wilson coefficients. C 7R in the SM is zero but may arise in models BSM. As such we will retain this in order to see its effect on some of the experimentally observable quantities. C ef f 9
includes the short-distance Wilson coefficient as well as long distance effects simulated through the lepton pair being produced by decay of cc resonances, where these are fully spelled out in appendix B. Note also that in equation (1) we have used the (V − A) structure for the hadronic part (except for C 7 )
Note that this structure doesn't change under the transformation V ↔ −A and T µν ↔ T 5 µν . Furthermore, we can relate the hadronic factors of T µν and T 5 µν by using the identity 1 :
In order to enable us to study the sensitivity of our results to BSM physics, we have included a possible C 7R in the effective Hamiltonian, which is otherwise absent in the SM. This is similar to the work of Kim et al. [9] for the decay channel
in non-standard Z ′ coupling to quarks. As far as the effective Hamiltonian is concerned, this results in modifying the values of C 9 and C 10 away from their SM values. Following, a recent study of such deviations and the constraints imposed on them from known experimental data [10] , we write additive complements to both C 9 and C 10 that we will detail later. We now define the hadronic form factors for theB →K 2 (1430) decay as:
where ǫ * αβ is the polarisation vector for the K 2 .
This leads to a matrix element:
1 Where we have used the convention that γ 5 = iγ 0 γ 1 γ 2 γ 3 and that ε 0123 = 1.
where
The helicity states for the K 2 are:
and the lepton bilinears L µ and L µ 5 are given by (for lepton helicity (λ 1 , λ 2 )):
The form factors introduced in equations (6-9) can be related using the LEET approach, that is, using equations (44-48) of J. Charles et al. [3] we get:
where we have taken the limit of the heavy quark mass going to infinity and
Note that with this approach we have introduced no extra hadronic form factors beyond what is required for the radiative mode. Thus, once we are able to describe the radiative mode we have in effect a check on the model from the dileptonic mode. The radiative mode form factors U 1 , U 2 and U 3 have been given by Cheng and Chua [2] in their analysis of radiative charmless decays of the B-meson using covariant light cone wave functions. We shall use their results.
Kinematics and the lepton polarisation asymmetries
If we now use the dilepton centre of mass (CM) frame, where θ shall be the angle between the K 2 meson and the ℓ + , and s is the energy squared of the outgoing leptons, then we can write our polarised differential decay widths as:
where we have writen our amplitudes as M k ij with i as the ℓ + helicity, j as the ℓ − helicity and k the K 2 's helicity, where all k = ±2 were found to be zero:
Equipped with the above we can now define the various single lepton and double lepton polarisation asymmetries. The single lepton longitudinal polarisation asymmetries are defined as:
Along the same lines we can also define the double lepton polarisation asymmetries:
Note that in these asymmetries we have divided by the total differential decay width
ds .
Results and Conclusion
We have followed reference [9] for the form of the parameterisation of C 7L and C 7R , which automatically takes care of the constraints imposed by experimental data on the radiative decay. Also, it can take into account the possibility that the phase of this term from the SM value (u = v = 0), although present in the pure radiative decay, would not show up:
To also take into account possible BSM effects on the other SM Wilson coefficients, we write [10] : 
This way of parametrizing possible deviations from SM values takes into account the following facts: The decay rates for radiative and dileptonic K * (890) decay modes of B-mesons are in reasonable agreement with SM values. However, the most significant deviation from SM predictions seems to be in the recent data of the FB asymmetry for the decay B → K
Within the context of the effective Hamiltonian, equation (1), such deviations can be accommodated, without significantly disturbing the predictions for the decay rates, by changing the relative signs of the Wilson co-efficients C 9 and C 10 relative to C 7 . The parametrization above does just that. With this parameterisation we calculate the various lepton polarisation asymmetries and plot in figures 1 to 3 for some typical values of (x, u, v), and give the zeroes of these plots in table 1 2 . The results show sensitivity to the values of x, y and z quite clearly, where data on the dileptonic decay mode of theB →K 2 (1430) ℓ + ℓ − would be very useful in testing physics BSM. Note that we have restricted our attention to the large recoil region, where we expect the LEET to be more valid. The zeroes of the various lepton polarisation asymmetries, which is a 2 For P + µ − (y = 5, z = 7.5) = 0 we only present the zeroes near s = 2(GeV ) 2 crucial index for comparison with experimental data [12] , fortunately falls well within this region for most choices of the BSM parameters. We expect that experimental measurements of this dileptonic mode will be available in the near future and the comparison of those with the present theoretical estimates would provide a very useful complement to the corresponding analysis of the well established K * (890) case.
Furthermore, a paper recently appeared from the Belle collaboration [11] and has given indications of new physics BSM, which could be of the type suggested by our equation (22) 
B Input parameters and Wilson coefficients
The input parameters used in the generation of the numerical results are as follows: 
The Wilson coefficients used were as in Kim et al. [9] , namely:
, where the function g is taken from reference [15] : 
